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[57] ABSTRACT 
Disclosed is a negative type light-sensitive silver halide 
photographic material comprising at least one light-sen 
sitive silver halide emulsion provided on a support‘ 
wherein the ratio of silver amount to gelatin amount 
(Ag/Gel) (wherein the silver amount is the total silver 
amount in one or more layers provided in the same side 
as the light-sensitive silver halide emulsion layer with 
respect to the support, and the gelatin amount is the 
total gelatin amount in one or more gelatin layers pro 
vided in the same side as the light-sensitive silver halide 
emulsion layer with respect to the support) is 1.0 or 
more. and a hydrophilic colloid layer in the light-sensi 
tive silver halide emulsion contains a hydrazine com 
pound. 

9 Claims, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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NEGATIVE TYPE LIGHT-SENSITIVE SILVER 
HALIDE PHOTOGRAPHIC MATERIAL 

BACKGROUND OF THE INVENTION 

This invention relates to a negative type light-sensi 
tive silver halide photographic material. 

In recent years. in the ?eld of printing plates, the 
developing method by use of a developer of hydroqui 
none alone called lith-developing for obtaining an 
image of high contrast has been the main stream, but 
this method is poor in preservability of the developer, 
and also since the developing time is long. a rapid access 
development using phenidone or metol as the develop 
ing agent is incorporated. 
However, if such developer is used, the high contrast 

characteristic of lith-developing will be lost. 
Accordingly. so as to have high contrast characteris 

tic comparable with lith-developing in spite of fast pro 
cessing, the method of adding a tetrazolium compound 
or a hydrazine compound into the ?lm has been pro 
posed, and it has been reported that an image of high 
contrast can be obtained by this method even by fast 
processing with a developing time of 20 to 30 seconds. 
However, the trend of fast processing in recent years 

is demanding even ultra-fast processing such as shorter 
than 20 seconds. and also the situation is such that also 
the image quality inferior to the present level is not 
tolerable. When the light-sensitive material of the prior 
art is subjected to ultra-fast processing with a develop 
ing time as short as 15 seconds by use of a processing 
solution of the prior art, the amount of the silver devel 
oped is small to give no sufficient density as unsuitable 
for practical application. 

Further. in this ?eld of art. there is the working of 
etching chemically developed silver, which is called 
"reduction", and the image developed is demanded to 
have sufficient amount of silver. and also from the 
standpoint of saving of resources. it is preferable that 
90% of the silver coated should participate effectively 
in the development. 

Thus, it has been desired to have a means which 
enables development of suf?cient silver amount without 
waste within a short time and can give an image of high 
contrast. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
negative type light-sensitive silver halide photographic 
material which can solve the above-mentioned prob 
lems, namely capable of developing sufficient amount of 
silver without waste within a short time, and having an 
image of high contrast. _ 
The above object can be accomplished by a negative 

type light-sensitive silver halide photographic material 
comprising at least one light-sensitive silver halide 
emulsion provided on a support, wherein the ratio of 
silver amount to gelatin amount (Ag/ Gel) (wherein said 
silver amount is the total silver amount in one or more 
layers provided in the same side as said light-sensitive 
silver halide emulsion layer with respect to the support, 
and said gelatin amount is the total gelatin amount in 
one or more gelatin layers provided in the same side as 
said light-sensitive silver halide emulsion layer with 
respect to the support) is 1.0 or more, and a hydrophilic 
colloid layer in said light-sensitive silver halide emul 
sion contains a hydrazine compound. 
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In the present invention. it is desirable that the light 

sensitive silver halide photographic material should 
contain 2 g/mZ or less. more preferably 0.2 to 1.5 g/m2 
of a polymer latex therein. 
More speci?cally. the present inventors have found 

that in order to obtain suf?cient density after develop 
ment processing by ultra-fast processing. increase of 
Ag/Gel should be extremely preferable rather than 
mere increase of the silver amount coated, to have ac 
complished the above invention. However, by merely 
increasing Ag/Gel, there is a tendency that cracking 
may occur when the raw ?lm and the ?lm after process 
ing is stored under low humidity conditions (at relative 
humidity of 30% or lower) during storage, and hence it 
has been found that a polymer latex of 2 g/m2 or lower 
should be desirably contained in the light-sensitive sil 
ver halide photographic material. Also. by doing so, the 
problem of coating irregularity has been reduced. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The speci?c content of the present invention will be 
explained below. 
The gelatin amount in the present invention is the 

sum of the gelatin amount in the gelatin layers of one 
layer or more in the side including the light-sensitive 
silver halide emulsion layer with respect to the support 
(even in the case of the gelatin derivative as described 
below. the amount of the gelatin derivative is consid 
ered as the gelatin amount). and is not limited only to 
the gelatin amount in the silver halide emulsion layer. 
Also, the silver amount is the total silver amount in the 
respective layers, when it is provided by coating in a 
plural number of layers in the same side with respect to 
the support. 
The hydrazine compound to be used in the present 

invention may include compounds represented by the 
following formula [I], [I-a], [I-b]or [I-c]. 

Formula [I] 2-19 Rl- . 

wherein R1 and R2 each represent hydrogen atom, a 
monovalent aromatic residue, a monovalent heterocy 
clic residue or a monovalent aliphatic residue, Q1 and 
Q3 each represent hydrogen atom. an alkylsulfonyl 
group which may be substituted or unsubstituted, an 
arylsulfonyl group which may be substituted or unsub 
stituted, and Xl represents oxygen atom or sulfur atom. 

CONHNH-Rl Formula [l~a] 
/ 

wherein R1 and R2 each represent an aryl group or a 
heterocyclic group, R represents a divalent organic 
linking group, n is 0 to 6, m is 0 or 1, and when n is 2 or 
more, respective R’s may be either the same or differ 
E111. 

P1 P; o 0 Formula [l-b] 
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wherein R3] represents an aliphatic group. an aromatic 
group or a heterocyclic group. R3; represents hydrogen 
atom, an alkoxy group which may be substituted, a 
heterocyclic oxy group. an amino group or an aryloxy 
group, P1 and P3 each represent hydrogen atom, an acyl 
group or a sul?nic acid group. 

0 Formula [l-c] 

wherein Ar represents an aryl group containing at least 
one of diffusion resisitant group or silver halide adsorp 
tion promoting group, and R3] represents a substituted 
alkyl group. 
Of the hydrazine compounds represented by Formula 

[I] to be used in the present invention. the compounds 
wherein X1 is oxygen atom and R2 is hydrogen atom are 
particularly preferred. 
As the monovalent organic residue of the above R1 

and R3, aromatic residues, heterocyclic residues and 
aliphatic residues are included. 
As the aromatic residues. there may be included 

phenyl group, naphthyl group and these groups having 
substituents (e.g. alkyl, alkoxy, acylhydrazino, dialkyl 
amino, alkoxycarbonyl, cyanol, carboxyl. nitro, alkyl 
thio, hydroxy, sulfonyl, carbamoyl groups, halogen 
atoms. acylamino. sulfonamide. thiourea groups, etc ). 
Speci?c examples having substituents may include 4 
methylphenyl, 4-ethylphenyl. 4-oxyethylphenyl. 4 
dodecylphenyl. 4-carboxyphenyl, 4-diethylamin0phe 
nyl. 4-octylarninophenyl, 4-benzylaminophenyl, 4 
acetamido-2-methylphenyl, 4-(3-ethylthioureido) 
phenyl.4-[2-(2,4-di-tert-butylphenoxy)butylamid0]phe 
nyl. 4-[2-(2,4-di-tert-butylphenoxy)butylamido]phenyl 
groups. etc. 
As the heterocyclic groups, S-membered or 6-mem 

bered monocyclic or fused rings having at least one of 
oxygen, nitrogen. sulfur or selenium atom may be in 
cluded, and these may have substituents. Specific exam 
ples may include residues such as pyrroline, pyridine, 
quinoline, indole, oxazole, benzooxazole. naphthoxaz 
ole, imidazole, benzoimidazole. thiazoline, thiazole. 
benzothiazole, naphthothiazole. selenazole, benzoselen 
azole. naphthoselenazole rings, etc. 
These heterocyclic rings may be also substituted with 

alkyl groups having 1 to 4 carbon atoms, alkoxy groups 
having 1 to 4 carbon atoms, aryl group having 6 to 18 
carbon atoms, halogen atoms. alkoxycarbonyl group, 
cyano group, amide group, etc. 
As the aliphatic residues, straight and branched alkyl 

groups, cycloalkyl groups and these groups attached 
with substituents, as well as alkenyl and alkynyl groups 
are included. 
Examples of the straight or branched alkyl group 

may include alkyl groups having 1 to 18, preferably 1 to 
8 carbon atoms, speci?cally methyl, ethyl, isobutyl, 
l-octyl groups and the like. 
Examples of the cycloalkyl group may include those 

having 3 to 10 carbon atoms, speci?cally cyclopropyl, 
cyclohexyl, adamantyl groups and the like. As the sub 
stituent on the alkyl group or the cycloalkyl group, 
there may be included alkoxy, alkoxycarbonyl, carbam 
oyl, hydroxy, alkylthio, amide, acyloxy, cyano, sulfonyl 
groups, halogen atoms, aryl groups, etc., and specific 
examples of those substituted can include 3-methoxy 
propyl, ethoxycarbonylmethyl, 4-chlorocyclohexyl, 
benzyl, p-methylbenzyl, p-chlorobenzyl groups, etc. 
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As the alkenyl group. for example. ally] group. and as 

the alkynyl group. propargyl group may be included. 
Speci?c examples of the hydrazine compound to be 

used in the present invention are shown below, but the 
present invention is not limited by these at all. 
(I-l) 1-Formyl-2-{4-[2-(2.4-di-tert-butylphenoxy) 

butylamido]phenyllhydrazine 
(1-2) l-Formyl-2-{4-[2-(2.4-di-tert-butylphenoxy) 

butylureido]phenyl}hydrazine 
(1-3) 17Formyl-2-(4-diethylaminophenyl)hydrazine 
(1-4) 1-Formyl-2-(p-tolyl)hydrazine 
(1-5) 1-Formyl-2-(4-ethylphenyl)hydrazine 
(1-6) l-Formy1-2-(4-acetamido-2-methylphenyl)hydra 

zine 
(1-7) l-Formy1-2-(4-oxyethylphenyl)hydrazine 
(I-8) l~Formyl-2-(4-N,N-dihydroxyethylaminophenyl) 

hydrazine 
(I-9) l-Formyl-2-(4-(3-ethylthioureido)phenyl)hydra 

zine 
(1-10) l-Thioformyl~2-(4-[2-(2.4-di-tert-butylphenoxy) 

butylamido]phenyl)hydrazine 
(1-11) l-Formyl-2-(4-benzylaminophenyl)hydrazine 

' (I-l2) l-Formyl-2-(4-octylaminophenyl)hydrazine 

(I-l3) l-Formyl-2-(4-dodecylphenyl)hydrazine 
(1-14) l-Acetyl-2-{4-{2-(2,4-di-tert-butylphenoxy) 

butylamido]phenyl}hydrazine 
(I-15) 4-Carboxyphenylhydrazine 
(1-16) 1-Acetyl-l-(4-methylphenylsulfonyl)-2-phenyl 

hydrazine 
(1-17) l-Ethoxycarbonyl-1-(4~methylphenylsulfonyl)-2 

phenylhydrazine 
l~Formyl-2-(4-hydroxyphenyl)-2-(4-methyl 

phenylsulfonyl)hydrazine 
(1-19) l-(4-Acetoxyphenyl)-2-formyl-l-(4-methyl 

phenylsulfonyl)hydrazine 
(1-20) 1-Formyl-2-(4-hexanoxyphenyl)-2-(4-methyl 

phenylsulfonyl)hydrazine 
(1-21) 1-Formy1-2-[4-(tetrahydro-ZH-pyran-Z-yloxy) 

phenyl1-2-(4-methylphenylsulfonyDhydrazine 
(1-22) l-Formyl-2-(4-(3-hexylureidophenyl))-2-(4 

methylphenylsulfonyl)hydrazine 
(1-23) 1-Formyl-2-(4-methylphenylsulfonyl)-2-[4 

(phenoxythiocarbonylamino)phenyl]hydrazine 
(1-24) l-(4-Ethoxythiocarbonylaminophenyl)-2-formyl 

1-(4-methylphenylsulfonyl)hydrazine 
(I-25) l-Formyl-2-(4-methylphenylsulfonyl)-2-[4-(3 

methyl-3-phenyl-2-thioureido)phenyl]hydrazine 
(1-26) l-{{4-{3-[4-(2,4-bis-t-amylphenoxy)butyl]ureido} 

phenyl}}-2-formyl-1-(4-methyl-phenylsulfonyl)hy 
drazine ' 

N (1-27) 

NHNHCHO 

(1-23) 
/ 

N \ NHNHCOOC3H5 

Br 
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-continued 
(1-47) 

/ N NHNHSO; OCnHjf 

\ 

Next. Formulae [l - a]. [l -b] and [I - c] are to be 
described in more detail below. 

cONHNH-R] Formula [I-a] 

(Rlr. 

In the formula. R1 and R3 each represent an aryl group 
or a heterocyclic group, R represents a divalent organic 
linking group, and n represents 0 to 6 and m represents 
0 0r 1. 

Here. the aryl group represented by R] and R3 may 
include phenyl group. naphthyl group. and the hetero 
cyclic group represented by R1 and R3 may include 
pyridyl group, benzothiazolyl group. quinoly] group, 
thienyl group. etc.. but R1 and R; may be preferably 
aryl groups. The aryl group or heterocyclic group rep 
resented by R1 and R3 can introduce various substitu 
ents therein. Examples of substituents may include halo 
gen atoms (e.g. chlorine. ?uorine. etc.). alkyl groups 
(e.g. methyl. ethyl. dodecyl. etc.)_. alkoxy groups (eg 
methoxy. ethoxy. isopropoxy. butoxy. octyloxy, 
dodecyloxy. etc.), acylamino groups {c.g. acetylamino. 
pivalylamino. benzoylamino, tetradecanoylamino a-(Z 
4-di-t-amylphenoxy) butyrylamino. etc}. sul 
fonylamino groups (e.g. methanesulfonylamino. butane 

l0 

15 

8 
sulfonylamino. dodecanesulfonylamino. benzenesul 
fonylamino. etc). urea groups (eg. phenylurea. 
ethylurea. etc.). thiourea groups (e.g. phenylthiourea. 
ethylthiourea. etc.). hydroxy group. amino group. al 
kylamino groups (e.g. methylamino, dimethylamino. 
etc). carboxy group. alkoxycarbonyl groups (eg. 
ethoxycarbonyl). carbamoyl group. sulfo group and so 
on. Examples of the divalent organic linking group 
represented by R may include alkylene groups (e.g. 
methylene. ethylene, trimethylene. tetramethylene. 
etc), arylene groups (eg phenylene. naphthylene. etc). 
aralkylene groups, etc., and the alkylene group may 
contain oxy group. thio group, seleno group, carbonyl 
group, 

-N 

group (R3 represents hydrogen atom, an alkyl group, an 
aryl group). sulfonyl group, etc. in the bond. Into the 
group represented by R can be introduced various sub 
stituents. 
Examples of substituents may include 

-—CONHNHR4 (R4 has the same meaning as R1 and R; 
as described above). alkyl groups. alkoxy groups, halo 
gen atoms. hydroxy group. carboxy group. acyl groups, 
aryl groups. etc. 
R may be preferably a alkylene group. 
Of the compounds represented by Formula [I - a], 

preferable are compounds wherein R1 and R2 are substi 
tuted or unsubstituted phenyl groups, n=m=l and R 
represents an alkylene group. 

Representative compounds represented by the above 
Formula [I - a] are shown below. 

Speci?c compounds 

NHNHQ 
co 

NHNHQ 
I-a~2 

NHNHQCH; 
co 

NHNHGCH; 
1-21-3 

NHNH-QOCH; 
co 

NHNHQOCH; 
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-continued 

Snem?c compounds 

CONHNH 
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-continued 
Speci?c compounds 

I 11-54 

CONHNH 

/ i2“? NHCOCH—~O 

CONHNH 

(‘1H5 
NHCOCH--O 

l a-SS 

CONHNHUNHCOCHQCHZOQ 
(CH3\); 0 CONHNHUNHCOCH3CH10® 

o 

I 21-56 

CONHNH4®~NHCONHNHCSNHC3H5 
CH3 

CONHNHQNHCONHNHCSNHC3H5 
I-a'57 

CONHNHQ-NHCOCONHQHV 
CH3 

CONHNHQNHCOCONHQHP 
1-8-58 

CONHNHQNHCONH-?r‘ CH3 
CH3 

CONHNH-QNHCONH-Ir’ CH3 
In the following, Formula [I - b] is to be described. 

The aliphatic group represented by R21 may be prefera 
bly one having 6 or more carbon atoms, particularly a 
straight, branched or cyclic alkyl group having 8 to 50 
carbon atoms. Here, the branched alkyl group may be 
cyclized so as to form a saturated hetero ring containing 
one or more hetero atoms. The alkyl group may have 

60 

65 

substituent such as aryl group, alkoxy group, sulfoxy 
group, etc. 
The aromatic group represented by R21 is a monocy 

clic or bicyclic aryl group or unsaturated heterocyclic 
group. Here, the unsaturated heterocyclic group may 
be condensed with the monocyclic or bicyclic group to 
form a heteroaryl group. 
For example, there may be included benzene ring, 

naphthalene ring, pyridine ring, pyrimidine group. im 
idazole ring, pyrazole ring, quinoline ring, isoquinoline 
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ring. benzimidazole ring. thiazole ring. benzothiazole 
ring. etc., but amount them those containing benzene 
ring are preferred. 
As R31. particularly preferred is an aryl group. 
The aryl group or unsaturated heterocyclic group 

represented by R31 may be substituted. and representa 
tive substituents may include straight. branched or cyc 
lic alkyl groups (preferably monocyclic or bicyclic ones 
with an alkyl moiety having 1 to 20 carbon atoms). 
alkoxy groups (having preferably 1 to 20 carbon atoms), 
substituted amino groups (preferably amino groups 
substituted with alkyl groups having 1 to 20 carbon 
atoms). acylamino groups (having preferably 2 to 30 
carbon atoms), sulfonamide groups (having preferably 1 
to 30 carbon atoms). ureido groups (having preferably 1 
to 30 carbon atoms) and others. 
Of the groups represented by R33 in the formula [I - 

b]. the alkoxy group which may be substituted may 
have 1 to 20 carbon atoms and may be substituted with 
halogen atoms, aryl groups, etc. 
Of the groups represented by R33 in the formula [I - 

b], the aryloxy group or the heterocyclic oxy group 
which may be also substituted may be preferably mono 
cyclic, and the substituent may include halogen atoms, 
alkyl groups, alkoxy group. cyano group, etc. 
Of the groups represented by R33. preferable are 

alkoxy groups or amino groups which may be also sub 
stituted. 

In the case of an amino group, A1 and A3in the group 

group may be an alkyl group, alkoxy group which may 
be substituted, or a cyclic structure containing —O—, 
—S—. —-N— group bond. However. R33 cannot be 
hydrazino group. 

R31 or R33 in Formula [I - b] may be one having a 
ballast group conventionally used in the immobile addi 
tive for photography such as coupler, etc. incorporated 
therein. The ballast group is a group having 8 or more 
carbon atoms relatively inert to photographic charac 
teristic, and can be chosen from, for example. alkyl 

30 

35 

40 

45 

30 
groups, alkoxy groups. phenyl groups. alkylphenyl 
groups, phenoxy groups. alkylphenoxy groups. etc. 

R3] or R33 in Formula [I- b] may be also one having 
a group for strengthening adsorption to the surface of 
silver halide grains incorporated therein. As such ad 
sorptive groups. there may be included the groups as 
disclosed in US. Pat. No. 4.355.105 such as thiourea 
group. heterocyclic thioamide group. mercaptohetero 
cyclic group, triazole group, etc. Among the com 
pounds represented by the group [I -'b]. the compounds 
represented by Formula [I - b - a] are particularly pref 
erable. 

0 
II 

R25 

In the Formula [I - b - a], 
R33 and R34 each represent hydrogen atom, an alkyl 

group which may be substituted (e.g. methyl. ethyl. 
butyl, dodecyl, Z-hydroxypropyl. Z-cyanoethyl. 2 
chloroethyl group), a phenyl, naphthyl. cyclohexyl. 
pyridyl, pyrrolidyl group which may be substituted 
(e.g. phenyl. p-methylphenyl, naphthyl, a-hydroxy 
naphthyl, cyclohexyl, p-methylcyclohexyl, pyridyl, 
4-propyl-2-pyridyl, pyrrolidyl, 4-methyl-2-pyrrolidyl 
group): 

R35 represents hydrogen atom or a benzyl. alkoxy and 
alkyl group which may be substituted (e.g. benzyl, p 
methylbenzyl. methoxy. ethoxy, ethyl. butyl group): 

R36 and R37 each represent a divalent aromatic group 
(e.g. phenylene or naphthylene group), Y represents 
sulfur atoms or oxygen atom. L represents a divalent 

linking group (e.g. —SO3CI-I3CH3NH-SO3NH—, 
—OCH3SO3NH—, —O—, -—CH:N-): 

R38 represents —NR'R" or —OR39: 
R’, R" and R3q each represent hydrogen atom, an‘ 

alkyl group which may be substituted (e.g. methyl, 
ethyl. dodecyl group). a phenyl group which may be 
substituted (e.g. phenyl, p-methylphenyl. p-methox 
yphenyl group) or a naphthyl group which may be 
substituted (e.g. a-naphthyl group. ,B-naphthyl group), 
in, n represent 0 or 1. and when R38 represents OR39, Y 
should preferably represent sulfur atom. 

Representative compounds represented by the above 
Formulae [l - b] and [I - b - a] are shown below. 

Speci?c compounds of Formula [I-b]: 








































































































